Abstract: Background. Family history of diseases among American Indian and Alaska Native (AIAN) people may influence health. Methods. We examine the prevalence of family health history among a cohort of AIAN people (n510,374) enrolled in the Education and Research Towards Health (EARTH) Study. We evaluate the association between having a positive family history and health behaviors to determine if those reporting a family history were more likely to report lifestyles that put them at risk of developing these health conditions. results. Among participants, 17.7% reported not knowing their family history and 23.5% preferred not to answer the family history component of the questionnaire. Eight percent of participants reported a family history of colorectal cancer, 7.9% a family history of breast cancer, 25.8% a family history of heart attack, and 46.7% a family history of diabetes. Obesity, physical activity, cholesterol, and perceived health were associated with family history. Conclusions. Individuals with a family history of diseases may have lifestyles that influence their disease risk.
C hronic disease rates are heterogeneous within American Indian and Alaska Native populations. Alaska Native people have among the highest incidence and mortality rates for all cancers combined as well as for several specific types.
1,2 Differences in cancer mortality rates among American Indians and Alaska Native people based on geographic region of residence have been documented, with the highest mortality rates found in Alaska and the Northern Plains and the lowest mortality rates among Southwest U.S. American Indian people. 1 Age-adjusted cancer incidence rates for American Indians in the United States for all cancers combined continue to increase, and in Alaska specifically, are increasing at about 4% per year. 3 Death rates from ischemic heart disease, once very low among American Indian populations, are increasing and in some instances are higher than rates in non-Hispanic White populations. [4] [5] [6] [7] Among the Alaska Native population, current age-adjusted death rates from stroke ranks fifth among leading causes of death, and the age-adjusted mortality rate is 26% higher than for the U.S. White population. 8 The national prevalence of type-2 diabetes in the American Indian/Alaska Native population is the highest of any ethnic group in the United States, 9 although the prevalence rates for diabetes differ markedly by region. In contrast to cancer rates, the prevalence of diabetes is lowest among Alaska Native people, although prevalence and death rates are increasing. Because chronic diseases are among the leading causes of death and the patterns for chronic diseases are rapidly changing among American Indian populations, knowledge of family history of these chronic conditions may play an important role in identifying those at greatest risk for developing the disease and those who could benefit health promotion/disease prevention, enhanced screening and early detection, and targeted medical care.
Knowledge of family health history may be important to improving health for many reasons. Screening recommendations may change based on family health history. Determining family history of disease may identify individuals who would benefit the most from adopting a healthy lifestyle or who are at risk because of an unhealthy lifestyle. Education directed at altering lifestyle characteristics associated with such a disease could reduce an individual's risk of developing it. 10 In this study, we examine the prevalence of self-reported family history of cancer, heart attack, stroke, and diabetes among a cohort of American Indian and Alaska Native people. We also evaluate the association between having a positive family history among first degree relatives and health behaviors, such as smoking cigarettes, physical activity level, dietary intake, and alcohol consumption, to determine if those reporting a family history of diseases were more or less likely to report healthier lifestyles or conversely, health behaviors that may put them at higher risk of developing the family health conditions.
Methods
Data for these analyses come from the Alaska and Navajo sites of the Education and Research Towards Health Study that was initiated in 2001. 11 Tribal partnerships were established and the study was approved by the Navajo Nation institutional review board (IRB), the Alaska Area IRB, the Indian Health Service National IRB, and the University of Utah IRB. Additionally, regional, local, and village health boards and chapters within local health boards reviewed and approved the study. The study methods have been described in detail. 11 The study population is a convenience sample, although participants were similar in distribution of age and marital status to the tribes in which they were enrolled. Baseline study visits were conducted in a variety of settings including stationary locations in the larger population areas, temporary study centers in remote villages, and mobile vans that traveled from community to community. Study visit centers were set up to assure participant confidentiality for all study components.
Detailed information on study components is described elsewhere. 6 Briefly, the baseline study visit consisted of informed consent, intake questionnaire, medical measurements, an audio computer-assisted self-interview (ACASI) diet history questionnaire (DHQ); an ACASI health and lifestyle questionnaire that included detailed physical activity (HLPA), medical conditions, family health history, reproductive history, and screening history; an exit interview, and individual feedback (health report to each participant at the conclusion of the study visit). The referent period for diet and physical activity components was the past year. Medical tests included seated blood pressure, height, weight, waist and hip circumference measurements, and serum lipid and glucose levels via a finger stick blood sample. 12 Family history of cancer, heart attack, stroke, and diabetes in first degree relatives was collected as part of the HLPA questionnaire. Community members in some participating communities requested that participants be given the option of not being asked the family history questions because of cultural reasons, therefore, participants were given three options at the beginning of the section: 1) Continue to questions about my blood relatives; 2) I do not know anything about my blood relatives; and 3) I prefer not to answer any questions about my blood relatives. If a participant selected either of the last two options, the entire family history section was skipped. In addition to skipping the whole section, participants could skip individual questions or select not sure instead of yes or no. For those who chose to continue the family history questions, participants were asked if any of their first-degree relatives had a history of cancer (colorectal, breast, ovarian, prostate, and other types of cancer), heart attack, stroke, or diabetes. Additional follow-up questions were asked to identify family members diagnosed at a young age (before age 50 for all conditions except for female heart attack which was before age 60). In some instances participants subsequently reported that the relative initially specified was a grandparent or other relative. These individuals were not included in the calculation of first-degree relatives with family history.
Statistical methods. We describe the prevalence of family history of cancer, heart attack, stroke, and diabetes among first degree relatives of study participants. Analyses are conducted for all study subjects together and for Alaska and Navajo field sites and men and women separately. We evaluated the likelihood of completing the family history questionnaire using prevalence ratios (PR), using the proportional hazards SAS program adjusting for age, gender, and study location. 13 Demographic characteristics of participants who preferred not to answer the family history questionnaire and those who reported not knowing their family history are described. We use t-test and chi-squared statistics to identify factors associated with family history of cancer, cardiovascular disease (which included both heart attack and stroke), and diabetes. In these analyses, we excluded individuals who reported having been diagnosed with any type of cancer (n5158), heart attack or stroke (n5552), or diabetes (n595). Factors evaluated were body mass index (BMI) using the formula of weight (kg)/height (m 
results
Of 10,374 study participants, 17.7% reported not knowing their family health history and 23.5% preferred not to answer the family history section of the questionnaire (Table 1) . Among those who continued with the family history section of the questionnaire, 16% of participants did not know their family history of colorectal cancer, 4.6% did not know their family history of breast cancer, 8.1% did not know their family history of ovarian cancer, and 8.2% did now know their family history of prostate cancer. Additionally, 12% did not know their family history of heart attack, 14.3% did not know their family history of stroke, and 10.8% did not know their family history of diabetes. While a larger percentage of participants on the Navajo Nation than in Alaska reported not knowing their family history at the beginning of the questionnaire, and therefore skipping the entire questionnaire, more participants in Alaska than on the Navajo Nation reported not knowing individual components of their family health history. Of those participants who reported knowing their family health history, 8.0% reported a family history of colorectal cancer, 7.9% reported a family history of breast cancer, 5.1% a family history of ovarian cancer, 46.7% reported a family history of diabetes, 25% reported a family history of heart attack, and 22.1% reported a family history of stroke. Participants in Alaska reported a prevalence of a family history of all health conditions higher than that reported by Navajo Nation participants, with two exceptions: diabetes was reported more often on the Navajo Nation and a family history of ovarian cancer was reported with equal frequency in Alaska and on the Navajo Nation.
Of those reporting a family history of various medical conditions among first-degree relatives, a large percentage reported that the relatives were diagnosed at a young age, as previously defined (Table 1) . Of those who reported the age at diagnosis of their family members, 38.8% reported that that a family member was diagnosed with colorectal cancer before age 50, 58.1% reported a young age at diagnosis of breast cancer, 70.5% reported a young age at diagnosis of ovarian cancer, 24% reported a young age at diagnosis of prostate cancer, 42.1% reported young age at diagnosis of other cancers. For heart attack, 56.6% reported female relatives with a young age at diagnosis (younger than 60 years) and 36.7% reported male relatives with a young age at diagnosis (younger than 50 years).
The characteristics associated with the likelihood of answering were similar regardless of the comparison group of those not knowing their family history versus preferring not to answer questions about their family history ( Table 2 ). Women were more likely than men to know their family history and to be willing to complete the questionnaire. Education was strongly associated with completing the family history section: participants with a college degree were more likely than those with less than a high school education to know their family history. Participants who were younger than 30 years of age and older than 60 years of age were least likely to complete this section of the questionnaire. Although perceived health did not appear to be associated with completing the family history section, those who reported more medical conditions were significantly more likely than others to answer the questionnaire and to know their family health histories. Participants who spoke a Native language at home and those identifying with a Native culture were less likely than others to complete the questionnaire. Participants living on the Navajo reservation and in the southwestern region of Alaska were less likely than others to complete the questionnaire. People living in urban areas (i.e., 50,000 or more residents), were more likely to answer than were people living in rural areas.
We evaluated the association between family history of cancer and health characteristics and behaviors among those individuals who reported their cancer family history (Table 3) . Overall, participants with a family history of any cancer reported significantly lower scores on the physical component of the SF12 than those without a family history of cancer. Participants with a family history of cancer were more likely than those without a family history of cancer to report that they perceived their general health to be fair or poor rather than excellent or very good. Among participants from the Navajo Nation, those without a family history of cancer reported higher levels of vigorous physical activity than those with a family history of cancer. Women who reported a family history of cancer had significantly higher total and HDL serum cholesterol levels, although the magnitude of the difference was small.
Evaluation of the same health conditions and behaviors with a family history of heart attack or stroke (Table 4) revealed similar associations for SF12 and perceived health as were reported for cancer. Participants with a family history of heart attack or stroke tended to have a slightly higher BMI than those without a family history of heart attack or stroke, although the results were statistically significant at the 0.05 level. These participants also reported less vigorous physical activity than their counterparts without a family history of heart attack or stroke. Participants with a family history of heart attack or stroke were more likely to have higher total serum cholesterol levels and lower HDL cholesterol levels than those without a family history of heart attack or stroke. Health characteristics and behaviors associated with family history of diabetes 
Discussion
Family health history is associated with increased risk of several diseases, including cancer, diabetes, heart disease and stroke. [15] [16] [17] [18] This association may result from shared genes, shared lifestyle, shared environment, or a combination of these factors. Most studies of family history have focused on non-Hispanic white populations, with few reports including American Indian and Alaska Native populations. With the increasing prevalence of many chronic diseases among American Indian and Alaska Native people, family health histories may be an important component of prevention. Knowledge of family history of chronic conditions may play an important role in identifying those at greatest risk for developing the disease and those who could benefit health promotion/disease prevention, enhanced screening and early detection, and targeted medical care.
While some participants did not want to answer the family health history component of the questionnaire, the majority were willing to answer questions regarding their family history. Tribal IRBs requested that participants be given the option to skip this section of the questionnaire because of cultural beliefs that asking about illness will be wishing illness on the family. Since the family health history section was placed close to the end of the questionnaire, some individuals may have skipped this section because of time needed to complete the study visit. Some characteristics of the participants who preferred not to answer the family history component of the questionnaire imply cultural reasons for not answering, among them speaking their Native language, identifying with Native culture a lot, and living in more rural areas. Other reasons for refusing to answer or not knowing family history were age (both those who were youngest and oldest were more likely to not answer the family history component of the questionnaire) and gender (men were more likely not to answer than women). Although perceived health did not affect answering the family history questions, people with more health problems were more likely to complete the questions and to know their family health history. It is possible that these individuals knew more about their family health because of their own medical conditions and contact with medical care providers, or served as care providers to family members.
Our study population, although a convenience sample, was similar in age and marital status to that of the larger target population. 11 In Alaska, where incidence rates of breast cancer are higher than among American Indian people living in the Southwest U.S., a larger proportion of people reported having a family history of breast cancer, 10% in Alaska vs. 6% of study participants in the Southwest reported a family history of breast cancer. This is in keeping with variation in breast cancer incidence rates in these two areas. We also observed that 12.7% of study participants in Alaska reported a family history of colorectal cancer while only 5.2% of participants in the Southwest reported a family history of colorectal cancer. Rates of colorectal cancer also are known to be higher in Alaska than in the Southwest. 3 We also have shown that colorectal cancer screening is much higher in Alaska than in the Southwest; 19 it is possible that more widespread cancer screening makes people more aware of their family history. In Alaska, 33.0% reported a family history of heart attack while only 21.3% of participants in the Southwest reported a family history of heart attack. A much higher prevalence of a family history of diabetes was reported in the Southwest than in Alaska (55.7% versus 31.6%) which is in keeping with known difference in prevalence of the diseases in these two populations. 20, 21 Other studies in American Indian populations have shown that differences in reported health behaviors parallel differences in disease rates for coronary heart disease. 9 The majority of study participants who reported a family history of cancer and heart attack reported having first-degree relatives diagnosed at a young age, prior to age 50. We believe that this partially reflects the young age of the population being studied, where the mean age was around 40. In other populations, a young age at diagnosis has been associated with stronger inherited risk. 22, 23 Our data suggest that people with a family history are more likely to have lifestyle factors that have been associated with increased risk of cancer, heart attack, stroke, and diabetes. Moreover, participants with a family history in comparison with those without a family history generally perceived their health to be poorer, and they reported low levels of physical functioning on the SF12 health survey. Given that shared environment is a contributor to family health, knowledge of family history may help identify those at greatest risk for developing diseases and help establish priorities for intervention and prevention. However, it is also possible that participants that have risk factors for a disease, such as high lipid levels, smoking cigarettes or being overweight, may be more aware of their family history.
While a potential benefit of knowing family health history is modification of behaviors that can reduce disease risk, data from our study do not show this pattern. In fact, most individuals who reported knowing their family health history had health behavior profiles that have been associated with increased disease risk in other populations. [24] [25] [26] [27] [28] [29] While these findings could be due to recall error by study participants, our risk factor behavior data (including obesity, diet, and activity patterns) are the similar to the reported prevalence of these factors among American Indian and Alaska Native people from the Navajo Health and Nutrition Survey 30 and the Behavioral Risk Factor Surveillance System. 31 Although this is one of the first studies to examine family health history among American Indian and Alaska Native populations, there are study limitations. The data are cross-sectional and therefore we are limited in our ability to make causal inferences. Additionally, because this is a sample of convenience, it may not fully represent the target population. All data were self-reported, so there is always the possibility of reporting error.
Because of increasing prevalence of chronic diseases (such as cancer, heart disease, and diabetes) among American Indian and Alaska Native people, there are increasing numbers of individuals who have a family history of chronic diseases. Shared lifestyle and environment by family members can contribute to the observed increased risk of disease development among those with a family history of the disease. Fortunately, lifestyle factors such as diet and activity patterns are open avenues for risk reduction. Increasing knowledge of family health history can be an important step in promoting health and preventing chronic diseases.
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